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(54) Sealed container for use in 
cooking 

(57) A sealed container for use in 
cooking which has a heat-sealed 
portion partially opened when there 
is an increase in the internal pressure 
during heat cooking of food including 
frozen foods contained therein so as 
to prevent rupture or deformation of 
the container, comprises a container 
body provided at the opening thereof 
with a flange, and a lid, and a heat- 
sealed strip 2 capable of peeling off 
formed on said flange portion, at 
least one portion 3, 16 of said heat- 
sealed strip being formed in such a 
manner as to project toward the 
interior of the container, and the 
outer edge 4 of the heat-sealed strip 
at that position and an innermost 
point 5 of the outer edge of the heat- 
sealed strip being disposed on the 
inner side of a line 7 connecting the 
starting points 6,6' of said projecting 
portion located on the inner edge of 
the container. Alternatively the 
container may be a bag (Fig. 6) 
whose ends are sealed by the heat- 
sealed strip. 
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SPECIFICATION 

Sealed container for use in cooking 

5 The present invention relates to a sealed con- 
tainer for use in cooking which has a heat- 
sealed portion partially opened when there is 
an increase in the internal pressure during 
cooking of various kinds of food including fro- 
10 zen foods contained therein so as to prevent 
rupture or deformation of the container, as 
well as the possibility of the contents boiling 
over as a result of rupture of the container. 
Various types of sealed containers contain- 
15 ing a variety of goods have been placed on 
the market. All of these sealed containers, 
however, rupture or become deformed due to 
increased internal pressure when heated in a 
microwave oven in the ordinary state, and 
20 various techniques for preventing these prob- 
lems have accordingly been developed. The 
specification of Japanese Utility Model Publica- 
tion No. 31590/1984, for example, describes 
a sealed container in which a lid made of pa- 
25 per or synthetic resin has a slit or small hole 
therein, is coated on the back thereof with a 
hot-melt adhesive, and is attached to the 
opening of a sealed container. In such a con- 
tainer, since the hot-melt adhesive is softened 
30 by the heating or the slit or the small hole is 
opened by the increased internal pressure, it 
is possible to reduce the pressure, thereby 
preventing the container from rupturing. In the 
specification of Japanese Utility Model Un-Ex- 
35 amined Publication No. 37402/1976, it is pro- 
posed that the internal pressure be reduced 
by providing a portion on the lid of the con- 
tainer which is thinner than the remaining por- 
tion, or by providing the lid with a small hole 
40 which is covered by a thin film, these thinly 
formed portions being broken by any increase 
in the internal pressure. 

All of these methods, however, suffer from 
the problem that several additional production 
45 processes are needed. This makes the pro- 
duction of the container complex and in- 
creases the production cost. In a container 
which employs a hot melt having a low melt- 
ing point, melted hot melt may contact the 
50 food during heating. This is undesirable for 
reasons of sanitation. Moreover, the thinner 
portion or slit formed on the lid may be 
broken during the distribution process. 
Heat-sealed containers with a heat-sealed 
55 portion having a projecting portion have also 
been known. Japanese Patent Un-Examined 
Publication No. 64970/1981 and Japanese 
Utility Model Un-Examined Publication No. 
110266/1985, for example, disclose a heat- 
60 sealed container in which the heat-sealed por- 
tion has a portion projecting toward the exte- 
rior of the container at an acute angle for the 
purpose of facilitating the opening of the con- 
tainer. Such a container can therefore be eas- 
65 ily opened by hand. One objective of all of 



these containers is to provide for improved 
removal of the heat-sealed portion when ex- 
ternal force is applied. They do not therefore 
necessarily result in the heat-sealed portion 
70 readily peeling off as a natural result of any 
increase in the internal pressure of the con- 
tainer. 

Accordingly, it is a primary object of the 
present invention to provide a sealed container 

75 suitable for use in cooking food, part of which 
is automatically opened when any increase in 
the internal pressure occurs due to expansion 
of the steam arising from the water content of 
the food or the air in the container on heating, 

80 so as to prevent the container from rupturing 
or deforming. 

The present invention is based on the 
knowledge that the above-described object 
can be effectively attained by employing heat- 

85 sealing to seal the container and by providing 
a projecting portion on the heat-sealed strip 
which protrudes toward the interior of the 
container in a particular manner. 

in accordance with the present invention, 

90 there is provided a sealed container for use in 
cooking which has a heat-sealed strip capable 
of peeling off, at least one portion of the 
heat-sealed strip being formed in such a man- 
ner as to project toward the interior of the 

95 container, the outer edge of the heat-sealed 
strip at that position and the innermost point 
of the outer edge of the heat-sealed strip be- 
ing displaced on the inner side of a line con- 
necting the starting points of the projecting 
100 portion located on the inner edge of the heat- 
sealed strip. 

The above and other objects of the inven- 
tion will be clear from the following descrip- 
tion 

105 

Brief Description of the Drawings 

Fig. 1 is a perspective view of an embodi- 
ment of a container suitable for use in cooking 
according to the present invention; 
110 Fig. 2 is an enlarged view of a portion A of 
the container of Fig. 1; 

Fig. 3 shows a projecting portion formed at 
the corner of a container; 

Fig. 4 is a perspective view of another em- 
1 15 bodiment of the container for cooking accord- 
ing to the present invention; 

Fig. 5 is a perspective view of still another 
embodiment of the container for cooking ac- 
cording to the present invention; 
120 Fig. 6 is a perspective view of still another 
embodiment of the container for cooking ac- 
cording to the present invention; and 

Fig. 7 is a cross-sectional view of a portion 
of the container body. 
125 In these Figs. 2, 15, 45, 55, 65 and 75 
designate a heat-sealed belt; 3, 16, 46, 56 
and 66 designate a portion which projects to- 
ward the interior of the container. 

The sealed container of the present inven- 
130 tion may be formed into a container which 



2 



GB2 188 520A 



2 



comprises a container body for containing any 
of various kinds of food, and a lid for cover- 
ing an upper opening of the container body, 
wherein the contacting surfaces of the con- 
5 tainer body and the lid are heat-sealed to pro- 
vide for sealing of the container. The sealed 
container of the present invention may also be 
in the form of a bag in which two ends of a 
cylindrical bag are heat-sealed. 

10 The container body of the container of the 
present invention may be a rectangular paral- 
lelopiped, a cube or a cylinder in shape. The 
upper portion of the container may be fully 
opened to form an upper opening, or an upper 

15 opening may be formed by opening part of 
the upper portion of the container. The con- 
tainer body may be double-skinned or multisk- 
inned. The container body can be formed into 
any shape, so long as a food may be con- 

20 tained therein. The lid may be formed into a 
sheet or a cube. 

The container body and the lid may be 
formed of any water-resistant material having 
normal strength capable of containing the con- 

25 tents. The material of either the container 
body or the lid, however, must be thermal 
adhesive. The container body and the lid may, 
for example, be formed of metal, composite 
paper or various types of plastics. If both are 

30 made of metal, however, a thermal adhesive 
sealant must be laminated on either the con- 
tainer or the lid. A heat resistant material (one 
which does not melt at a temperature of 
100°C) which transmits microwaves and with- 

35 stands heating in a microwave oven may be 
employed as the material of the container 
body and the lid, if the container is of a type 
for containing food to be cooked in a mi- 
crowave oven. Suitable materials of this type 

40 include polyethylene, polypropylene, polycarbo- 
nate, polyester, polyphenylene oxide, polysul- 
fone, nylon, and paper coated with any of the 
above polymers, preferably, the container 
body may be formed of polypropylene (Pp), 

45 blended material of PP and polyethylene (PE), 
foamed PP, or a sheet of foamed polystyrene 
laminated with polyester on the surface 
thereof, while the material of the sealant pro- 
vided on the lid may be a sheet or a film of 

50 ethylene-vinyl acetate copolymer (EVA), a 
blended material of PP and PE or a blended 
material of ethylene-propylene copolymer and 
PE. If PET is employed as a base film of the 
lid, it is desirable to laminate it with EVA. 

55 The heat-sealing employed in the container 
of the present invention will hereinafter be de- 
scribed in some detail by referring to Fig. 2. 

Fig. 2 shows a joined portion of the con- 
tainer body and the lid, which is formed into a 

60 flange portion 1 that extends sideways from 
the opening of the container body. The heat- 
sealed strip 2 formed on this joined portion 
has a protruding portion 3 which projects to- 
ward the interior of the container at the posi- 

65 tion 5. The projecting portion 3 is formed 



such that the outer edge 4 of the heat-sealed 
strip at the position 5 is disposed on the in- 
ner side of a line 7 connecting the starting 
points 6 and 6' of the protruding portion 

70 which are located on the inner edge of the 
heat-sealed strip. The heat-sealing strength of 
the heat-sealed portion may be set between 
0.1 and 5 kg/ 15 mm, preferably, between 0.5 
and 2.5 kg/ 15 mm. The width of the heat- 

75 sealed portion may be set between 1 and 10 
mm, preferably, between 2 and 5 mm. The 
distance hi between the distal end 5 of the 
outer edge of the heat-sealed portion and the 
line 7 may be set at a value between 0.5 and 

80 5 mm. It is preferable for the distance h2 
between the distal end of the inner edge of 
the heat-sealed protruding portion and the in- 
ner edge of the flange to be set between 1.5 
and 3 mm, since the distance h2 enables any 

85 divergence from this dimension generated in 
the production process to be absorbed. 
Length T shown in the figure may be set be- 
tween 1 and 5 mm. This allows the container 
to readily open automatically during heating so 

90 as to effect steaming of the contents. 

In the container of the present invention, a 
portion 8 defined by the line 7 and the outer 
edge of the heat-sealed portion need not be 
heat-sealed. Alternatively, however, it may be 

95 heat-sealed with a heat-sealing strength which 
is less than 90% of that of tfie heat-sealed 
strip 2. 

The angle at which the projecting portion 3 
is formed may be set anywhere between 5 

100 degrees and 150 degrees, since an angle of 
less than 5 degrees makes it difficult to retain 
the non-heat-sealed portion during heat-seal- 
ing, and the length of the protruding portion 
becomes long. This makes the flange portion 

105 uneconomically wide. It also makes the pro- 
truding portion likely to peel off too readily 
during distribution of the product or during 
sterilization of the contents by heating. On the 
other hand, an angle exceeding 150 degrees 

110 increases the strength of the joint of the pro- 
truding portion. This makes it difficult to ini- 
tially open the container when the internal 
pressure of the container increases. As a re- 
sult, the container does not readily open auto- 

115 matically during heat cooking. It is more pre- 
ferable for the angle of the protruding portion 
to be between 30 and 1 10 degrees. An angle 
set within this range can prevent the protrud- 
ing portion from peeling off during distribution 

120 or storage or during sterilization by heating, 
and the sealing of the container can therefore 
be maintained. Such an angle also improves 
the ease of initial opening of the protruding 
portion, and this causes the protruding portion 

125 to readily peel off due to any increased inter- 
nal pressure generated when the container is 
heated. 

As shown in Fig. 7, a container body 72 
may alternatively be formed in the state 
130 wherein a heat-sealed strip 76 is made to pro- 
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trude from a flange portion 74. In this way, 
dimensional divergences which may occur in 
the production process can be eliminated, and 
it is therefore not necessary to set a distance 
5 h22 from the viewpoint of guarding against 
dimensional divergence in the production pro- 
cess. A heat-sealed strip may also be formed 
on the entirety of a flange which itself forms a 
protruding portion. 

1 0 The protruding portion of the heat-sealed 
strip provided on the container according to 
the present invention may be shaped in the 
form shown in Fig. 2. However, its form is 
not limited to the one shown and may be of 

15 any form so long as it protrudes toward the 
interior of the container. Further, a plurality of 
protruding portions may be provided. The 
number of protruding portions may, for 
example, amount to between 2 and 10 when 

20 the contents are any of various types of fro- 
zen foods having a high water content such 
as frozen soup. Thus, the internal pressure 
which increases to a great extent during heat- 
ing of such food may be suitably dispersed, 

25 thereby preventing the heat-sealed portion 
from peeling off from the opening formed at 
the protruding portion. An even number of 
protruding portions may also be provided at 
mutually opposing positions. This provides for 

30 uniform steaming of the contents. 

In the container of the present invention, a 
plurality of heat-sealed strips may be pro- 
vided. This enables the sealing of the con- 
tainer to be maintained during distribution, and 

35 allows the container to readily peel off after 
cooking. 

In the present invention, it is essential to 
provide the heat-sealed portion with a protrud- 
ing portion which protrudes toward the interior 

40 of the container such that the outer edge of 
the heat-sealed portion at that position or the 
innermost point of the outer edge is disposed 
on the inner side of a line connecting the 
starting points of the protruding portion lo- 

45 cated toward the interior of the container. 
More specifically, since the peeling caused by 
an increased internal pressure generally stops 
near the line 7 shown in Fig. 2, it is neces- 
sary that the distal end 5 of the protruding 

50 portion be on the inner side of the line con- 
necting the starting points 6 and 6' of the 
protruding portion which are located on the 
inner edge of the heat-sealed portion, thereby 
to cause a small hole having a width T to 

55 open during cooking. 

The heat-sealing employed in the present in- 
vention can be performed by any of the 
known methods. 
The container of the present invention has 

60 the following advantages: 

(i) When the container is heated in a mi- 
crowave oven, it is partially opened through 
an opening in the protruding portion of the 
heat-sealed portion due to the increased inter- 

65 nal pressure, and this can prevent the con- 



tainer from rupturing or deforming, as well as 
prevent the contents from boiling over as a 
result of rupture of the container. 

(ii) The container can be maintained in a 

70 sealed state during its distribution and storage 
period, as well as at the time of sterilization 
of the container by heating. 

(iii) The contents of the container are 
cooked with the container partially opened. 

75 This allows steaming of the contents to be 
effected. 

(iv) Production of the container is facilitated 
compared with the known automatically open- 
ing container, and the production cost can 

80 thus be reduced. Automatic opening during 
heating is suitably effected, thereby enabling 
sterilization of the container by heating. 

Thus, the sealed container of the present 
invention can be widely used as a container 

85 for heat cooking that may contain any of vari- 
ous kinds of food including frozen soup, 
cooked and frozen food and so on. The 
sealed container of the present invention is 
also suitable as a container for retort food, 

90 since it can be maintained in a sealed state 
during heat sterilization such as sterilization by 
retort. 

The present invention will be hereinunder 
described in detail by examples, which are not 
95 given to limit the scope of the present inven- 
tion. 

Example 1 

Fig. 1 shows a sealed container 1 1 for use 

100 in heat cooking according to the present in- 
vention. The container 1 1 comprises a con- 
tainer body 12 and a lid 13 which are made 
to contact each other at a flange 14 formed 
at the upper opening of the container body 12 

105 at which a heat seal 15 is effected. The heat- 
sealed strip has protruding portions 16 and 
16' formed in such a manner as to protrude 
toward the interior of the container 1 1 . 
The container body 12 is formed of poly- 

1 10 propylene having a thickness of 0.5 mm. The 
lid 13 is made of a polyester/polyethylene/e- 
thylene-vinyl acetate copolymer film which has 
a thickness of 0.065 mm. A heat seal is pro- 
vided at the flange portion 14 having a width 

115 of 10 mm, by a known method. 

The heat-sealed strip has a protruding por- 
tion 18 formed at a corner of the container 
body which protrudes in the opposite direction 
from that in which the protruding portions 16 

120 and 16' protrude, thereby to facilitate the 
peeling-off of the lid of the container after 
cooking. 

The protruding portions 16 and 16' are 
formed, as shown in Fig. 2 on an enlarged 

125 scale, such that the width I of the heat-sealed 
strip 2 is 2 mm, the length L between the 
outer edge of the heat-sealed portion and the 
distal end of the protruding portion 3 of the 
heat-sealed strip is 5 mm, and T, hi and h2 

130 are 2 mm, 1 mm and 2 mm, respectively. 
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Example 2 

A container is provided which is the same 
as that obtained in Example 2 except that the 
5 heat-sealed strip has four inwardly protruding 
portions at the corners of the flange portion 
of the container body, as shown in Fig. 3. 

Example 3 

10 Fig. 4 shows a rectangular parallelepiped 
container in which the width of the flange por- 
tion at the short sides is made broader. The 
container body 42 is formed of a polypropy- 
lene/EVAL/polypropylene film which has a 

15 thickness of 0.7 mm. The sheet that forms 
the lid 43 is a nylon/polypropylene film having 
a thickness of 0.09 mm. The heat-sealed strip 
45 has a width of 4 mm, and three protruding 
portions 46 are formed thereon. The width of 

20 the flange 47 at the short sides is made to be 
15 mm, while that of the flange 48 at the 
long sides is 6 mm. 

Example 4 

25 Fig. 5 shows a container which includes a 
container body having a circular opening at 
the upper portion thereof, and a lid heat- 
sealed on the opening. A container body 52 
is formed of a polypropylene film of 1.5 mm. 

30 A lid 53 is a polyester/polyethylene/ethylene- 
vinyl acetate copolymer sheet of 0.065 mm. 
Heat-sealing is provided on the contacting por- 
tion of the lid 53 and the container body 52, 
and it has a protruding portion 56 which pro- 

35 jects toward the interior of the container. 

Example 5 

Fig. 6 shows a bag-shaped container. A 
container 61 is formed of a polyester/nylon/- 
40 polyethylene film. Heat-seal 65 is provided at 
two ends of the bag, and it has eight inwardly 
projecting portions. 

CLAIMS 

45 1 . A sealed container for use in cooking 
including a heat-sealed strip capable of peeling 
off, at least one portion of said heat-sealed 
strip being formed in such a manner as to 
project toward the interior of the container, 

50 and the outer edge of the heat-sealed strip at 
the projecting position and an innermost point 
of the outer edge of the heat-sealed strip be- 
ing disposed on the inner side of a line con- 
necting the starting points of said projecting 

55 portion located on the inner edge of the heat- 
sealed strip. 

2. A sealed container according to claim 1, 
wherein the container comprises a container 
body provided at the opening thereof with a 

60 flange, and a lid, and the heat-sealed strip is 
formed on said flange portion. 

3. A sealed container according to claim 2, 
wherein at least one of the container body 
and the lid is formed of a thermal adhesive 

65 material. 



4. A sealed container according to claim 2, 
wherein the container body and the lid are 
formed of a heat resistant material capable of 
transmitting microwaves. 
70 5. A sealed container according to claim 2, 
wherein a sealant is laminated on either the 
container body or the lid. 

6. A sealed container according to any of 
claims 1 to 5, wherein the heat-sealing 

75 strength of the heat-sealed strip is between 
0.1 and 5 kg/15-mm. 

7. A sealed container according to any of 
claims 1 to 6, wherein the width of the heat- 
sealed strip is from 1 to 10 mm. 

80 8. A sealed container according to any of 
claims 2 to 7, wherein the distance between 
the distal end of the inner edge of the heat- 
sealed projecting portion of the strip and the 
inner edge of the flange is from 1 .5 to 3 mm. 

85 9. A sealed container according to any of 
claims 1 to 8, wherein the angle of the pro- 
jecting portion of the strip is from 5 to 150 
degrees. 

10. A sealed container according to any of 
90 claims 1 to 9, wherein two to ten projecting 

portions are provided in the heat-sealed strip. 

1 1 . A sealed container according to any of 
claims 1 to 10, wherein the container is a 
bag-shaped container formed by heat-sealing a 

95 cylindrical bag. 

12. A sealed container according to claim 1, 
substantially as hereinbefore described with 
reference to, and as shown in, Figures 1 to 3, 
or any of Figures 4 to 7, of the drawings. 
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